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(2 

1 

imm i ] ^zm%m%?>®&mmh 20 

<n>v~ f %Mb . 

mkh^<r>mmft<nm.<r>m<r>tmm 1 2 5-2 9 0 
cm- 1 T$>zzk*imt-r&ftyT4'<ma£. 

imm2 ] £<-Uc||&*«J^)8>jg5fc£?S-t* 2o 

^2^<r>v-?m*^mm&m.<rms7y^m 

12 5~2 9 0cm- « 'Ci&i.^.fcfcjfafra^r 

[it*«3] s^ic#i&*«££*rt*iajg3fc£?6-r 

6SH 1 fc<fctf$|S2 <r>v— f%mt » 

B^2£01^--f3l£ig*^Olije*t:J: OHie^nSv 
V*7T4XbiHL* ts£lfm§i!3S2 W—yjtWfr 20 
t><r>mmtt i51E3S 1 *>I^~**»&»i» co« 
8^4 2-16 6 0111- i x-b&zbzmib-ti, 

roHr/i^ h y T-(^tm^tcr>Mi1jfiHznLxm 30 

y4Y7yM*£Wi]yr4 WF5S » WWW* £ 3 

«me«s*u fc«t^iiiiE2o^w— fmsfrhom 
wt<mm.m<^mwfA 2~ 1 6 6 c m- 1 •?&* 40 

i fc £#at^*3fc7 r^f '{JWHI. 
[IS^«7 3 £V^M=5:**^Sr#1-*ISie3t*^-r 
*Sfll. 82fcJ:tfl83<0V--!fftigi:. 
15IESI31W~ !F'3l£iK?WBS*i*WM h7r-f^ 

15IE& 2ii Jtf 83 3fcjgrcii!iig§ft* ^ 'J # y 

ro^m 2 ftS^llij^O^fc . ftfiEfg 1 1/— f 
ftS^®j^<9S&fc<0H#4 2~1 6 6 cm- i -C* 
0 . is SXmm 1 ft«tofi^fc<0*Si: , 1512 50 
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83 P-ifTfeScOllie^fccOSat <0H^4 2~2 9 4 

cm- 1 T-biztzmti-zytyTj^mm. 
&mi, m2&£vm3<7)u—f%Bt. 
YyrA^bmm3<r>v-^m^mmfih^)f) . 

yr4*k. **U 

151283 U-*fm.cr>®W£<Dm.b . 15128 1 V— «f 
ft^Hffifc&HKfc 4 2~166cm-it* 
0 . tJ ±tfi5iE8 1 W-1fft&<9lft^^»IJ:i: , 1512 

&2v-^ym<owmtb<r>mL<?>£& 1 2 5-2 9 0 
cm- 1 -c*)*^ts-^fSi:-r*5t7T-f M'Jtms. 

*81, 82. 83i5j:tf84c9V~ f^SSi:. 
15128 1 JJOTd 2<7)W-if3tjgTliie$ti*7 i ;i'7'f 

h 7 T4J<bmem3&£vm4 <r)u-*fmrc®mz 

ix.h^)f>yrA^b. £WU 

mm3 v-^mmwm&nmLb . mm 1 r 

^S«Sti@3K^^fc <?>3I#4 2~ 1 6 6 c m- « Tt> 

15128 1 f XMwMgftnmLb . 1012^2 1 — if 
^<nffi&ft<?»m.b<7m&\ 2 5~2 90 cm - 1 T 
fcJ:t^Baiami^-^3^oii!iie3t<0S3afc. la 

iam4 r5tasc7)iaie*cos8ftfc^ii*M 2-2 9 0 

cm- 1 •C**ifc^#fSi:-rS7e7r'f 

-r*®i. ^2. m3&xvm4cou— mmb. 

m5t5ixfm6<7)i'-v ! %mb^ 

miern 1 tj it/m 2 Co I— r ^^jgTiie^fiam 1 <ot 

)V=74 h7r>fAt|?fB^5t>J:^6£7)^-f r 3t®T- 
Sse$ltS^2cOT;P7>f h7r-f At, 
mm3&Mf%4<nv-^m&xmg&tihi'Vi)y 

15^3 1^— r*S«®iB3K^»g$}: . WHS 1 L — *f 

mmm&ftnmib <m&4 2 ~ 1 6 6 c m- 1 x-h 

*). 

mem 1 mm^wm&mmb » ioam2 1^-- r 

3t«cOBli83Ki:cO«aa[cOll# 125~290cm-i t 
J>0. fci:t^5IE®lV--f3ISS^Ji!^i7)j!mi:> 15 
EIB4 U— ff3tj®cOiie3tk^facOll^4 2~2 9 0 

cm- 1 x'b&zbzmbt&ftyrjrtmm. 
imm i i i 151583 u-rxmommitomL 
b % mm 5 u-vxm?>mgr/t<?)mib<ogtf4 2- 

166cm- 1 X*t>*). 

mffi5v-?m<?>®m&mkb. i5iam6v— r 
^nWrntbirymLffym^ 1 2 5~2 9 0 c m- 1 t 
J>0. &iVffim5V--?%M<r)®imr>mLb. 15 
E84 U-r3tjS(Ollie3tfc c7)«Scc0H*f4 2-2 9 0 

cm- j x'k&zbzmkbi-hmmi oizm^coit 
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3 

•?h%lt}XVm2<7)U-~ ftmt. f-fry* h7rJ 
J<t. m>WJ>m&7T4*bttL. 
iei 1 f 7t®A^Ol)ie3t<oa^^ 14 10- 
144OnmT'*0. **J:tf1af28i2<DP— ?%Mfrt> 
Wlie7t^^* i 14 5 0~l 500nmtW;t^ 

[ftsgi 13] m l&xvts 2<r>v-4f%Mt , 

)VUY?r4rtt. 10 

u fc<ttfiiuiB^i^v--r^wiie5tS[^i 3 1 

0~1480hm-C&S.Ii:2r#ai:-rS3t7T-f>'^i 20 

§&H2&%®(DSttzmi^o*yT'('Vzx *)tm 
-tz>zb£mik?&mmi 3 tattoo r>r 

immi5] mi^m3<ou-^mt. 
mrnm i (ou-vytm^ommtiz x vm&ztihT 30 

m^2(r>v-^itmti>homm,z$. *)®m$ti&v 
Mm3<D\s-v%mfrt><r>®gmz i oiae^^s^ 

mtm 1 cow— fmfrt><ow£Krf 1 3 1 o~ 1 4 8 

OnmCO«MllL. fci^15E^3CO^-if3iegt*^ 
^ae3b!)«138 0~l 5 5 0nniO^i&^r-rSit 40 

im$m 16] mi <r>i<—*fm.tmmi 1 y 

Wfrh<migdt<D%&tf 1410~1440n m~Cf>h 

iwm 1 7 ] mix/nr* Aaamr^5 4 h 7 r 4 
rt&mm?zt:)b(r)m2<7)]s— f%m&2t>iz$i. a 

0-1 500nmTbZZkZmik-t&mmi6iZ 50 
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[m««i8] (a) nuj:«i2«)k- mm. 
axx/m£Mi^—fmA^mmtizx nmmz 

ti&TfryJbyrJXttt&t'iimt, (b) g? 
!Big2cow-»f3KS*^(oiiie3ttc<i: oiae$ns^y 

frt>cr>m£*/t<7>imk<Dm { 4 2~1 6 6 c m- 1 Th 

[f££«i9] (a) m-m3. msaxifme^ 

■m&3<7>\s-*f%m^<r>®sgmzi. *)®mti&& 
m^5&ivm6nu-7%m-t><?)®mmz£ om 

mtih^nT-fry* Y7t4 rtt£1ii-&*1tm 

(b> m4cou— mmt. ws»4<ow— rat 
^^aaftKi; 9 jaje$ft.&3S2 ^ »j # 7 r 4 a 

^5r<fct>lEISlJLh*L. I5E^1~IB4C0W— f3t 

15^3 W— ff3OS<0lli©t<0«rat . wfflESB 1 U— !f 
ftiSOl|j@3fc<9«gtfc OH#4 2~166cm-i-e*> 

Mem 1 w-if*aic7)iae3t<o«dftk % u—f 
%mcomm%t<?)}m<om { i 2 5—2 9 0 cm- 1 t 

!bsss4 v- f imnmmtt <o*»<on^4 2-2 9 0 
t . mm 5 v-4f%m<?>®}git<r>miLb<r>g&4 2- 

166cm- 1 TS>*). 

fftem 5 W— T3tSicol)jg3K<7)»[S:k s H?fBJB6 1 — -f 
^M^m^tbcryumfrnm^i 2 5—2 9 o cm- » t* 

IBm4 W-ir3e«Oi|je7l£i:cOS[ScOll*»'4 2-2 9 O 
cm- 1 T&£it£!|$®fc-r6!ft£«l 9tSS<%t 

[|«Bos*B^iiBfl] 

[000 1 ] 
[0002] 

M.<?zmm{t<?>TTxi-i-(Di^bLx. &&ftp&m 
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5 

JWb&fci&fcli. X *)fc\W%®®£&^X¥m%m® 

mtm- imstwHtc* *) . mmt ioonm 

[0003] %7rA TimyX-r AJBOitliSI 

a) , vwmm7T4>*mw& (tdfa) ax 

If. Ty**iSJ*mn7T'('*mgs (PDF A) 

*<wr-M.mmwmz. ®*4 0nmwg.x-$>z>. to 

*±a^7r-f abkh^vvcbi 5 1 o~ 

1 5 3 0 n XX/ 1 4 6 0 n mOTtf>®J£<9ft 

s<rfctt-c#^v\ %±mmi7Tj'<m 

68&fflW? % 1 0 0-2 0 0 nmgS(7)Tfflfa#^« 
£*§S*tf>«;t. 3=5rV^L4»«^fflc7)Ji«gS2rffl^ 

[ o o o 4 ] ftiJiaara? r -i ^*Ji4SSl^Ji«B-e 20 
o^y^7r'f^ffl(-^7v>ii<BS (OT. ^y# 

^vytiliiSfcOVvCli, H.Masuda et al., Tech. Di 
g. of ECOC. pp. 139-140, 1998fcU&;*;flT^&. Z<7) 

%tmm. xi)Lt:&%§>mm*m$imLx^ 
s. zvyvymimi. mm$tx'i>&it7T'('<5 
it. *ix*mm-th®m%M5 3t. *<7>®mim 30 
*^coaejefc m^mziam- 5 2 ztrtt . 

«7r^f^t tJtt^PSC (NA) «y'J*7r>f 

BB&ftg&a <r>f vi^ar*) i±. mmtabmi 

(a) fcfc^T^B&LT&S. 

[0005] 01 (a) <?>mt®ffl*. i0^<<^(: 

wmwafcx^wpSHi (b) tijcr. err. si 

tt, 1 0 0nmtt£tm-^tr- COS/ 'J 

•CliiS*2 0nmT$>o7t. 
[0006] 

mtX. Y.Enori et al.tt, Proc. of OFC, P019, 199 50 
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9fc*>WC. 1 0S^*T<^tfcJM*J9VVCf!|ft 
X^M^fc-flSWHfcfcfroT* lOOnm^T' 

&. zmm&v*i7T4>*rmmmzxmm 

fcxv*. ifc, zoi^Jii^ymm.. lo&ffl 

<vmmm%&mL&ximmfrt><v/tZ'&m-z>ft 

[0007] u m%wmm&?x h%wm 
m$xn& tfr£<r>mmm:%mmte . m o nm« 

[00 08] Ltctf->X. WDM^XxAttJftS^ 
$ (^^a6 0nmia_h) *»o¥fi=5:f!l*§1$tt£* 
[0009] 

miz&x-xzztixihcQX'. zcoBmt. m^n%x 

«4 h>t>*&X-£h-ttxnt3i-&bit& ZttzX*). fcw 

tsrc^m&mftx^? h/uzm&ti Xotz vtdt? r 
a 'miffitoxv*ti$m^^m~/XTj*zmm- 

tzbtzhh. 

[ooio] *%?mt>\±. fmtmt lx^vja y 

imt^o ) iz&^x. m-<r)®immm^h&&. 
zemmmx^? vtvwisviij-zvvm&nhnx 

-mm&tzxtT-tvyA h7-?>mm?>mim&A 

gkcmzmt. m2^mh^xo(,z. ^v^a y 

V-VVW&mt. »ftH=17 0nm*jJ:^9 0nmft 

istt-^ mi zti^titm i p i a 

Xlfm2V-?P2t^0) % «[fill=12 0nm#ig 

tfcJ^LT^i (WT, rco«^IB2--K^B2i:V^ 
0) . 

[ooii] zffix o ftv^A v y^ymmiza 

^Tli. -e<0Xh-^Xv-7b^y^7V>ig<ilSJ; 
0 i>*# < . * £35 1 1-^ P 1 1 £S 2 tr-^ P 2<« 

ttfx'Zh^ft&tfbh. t-)v?a h7^>mm%tw 

DMisXy-AtZ&^rm^&fcMZii. ^lt-^Pl 
tS2tr-^P2t<DHt*>S. mi5KhABl£OfiJ# 

t. tt:. m2XhJ»B2cofmmLzmxm*iz-£ 
zztwx'Ztuf. $ uzm&xvti&mm^w . 

[ o o 1 2 1 a*. t>v?a v^ymm^mm. 
i&v*7vymmmftm.x*)i>*zwx'. x 



7 

mftzztittmebh. zcozta^h. y-)VyA 

[ooi3] xzmnm i ossati. 

<th 2^<mmxmmztihT-)v : 74 y7ta ^ 

w&t^-hy^ywmxhh. zzx. my^ymu 

SWS*0r*5 AY7rA*ttLX. Z&ffitfLZU 

[ooi4] *m&>&2<rMm5., Q-xx-mmzti 

h=r)VyA Y7rA AfcJ:Uf#-3t-Cllfi$ixS^y^ 

[ooi5] 4&mm3v>imt.* izKtmwzitz 

W^^VyA Y7rA*&m i sV*i7rAKtt 

memmm) . 

[ooi6] ^m<nmA<nwmt. ^-^txm&^n 
&7->u?A Y7TArt&*vm^m%hmt.crmvm 

mZtih is 'J ij 7 r A KZtth z t timt v v 
[0017] *&BH*>SS5co««li, *^)M^&^a 

oje-caBSft.ar*'?* ^TAJ^xvsh-ft-om 

ytm%xm msmmm) . 

[ooi8] *mfr>mf>v>mmi. ms&m&wk 

(TtftX'ffig&IXhTtVyA Y7rA>*&±V®M<7)mi: 

m&t?&7vy)m&Tt>h. zzx. m-?>mm 
m&^m%zmLv>%x'ffl£tiix&mwTfr7A 

h7TArt&Zt>&jLXi>£^ (&9ti£Vmi OH 

mm) . 

[0019] ?mmm<r)wm±. %±mma7 ta 

'tteWrfryA Y7rA^^L. *tit>7rA^£ 

ty^ywmxbh mi i-mi4msmm) . 
[0020] *m*r>ms<7)imii. causax*^? 
j±zmmLtz7-)VyAy7TA><tt-rh. m7rA^< 
&2^<7>®^T®m?&ztzmLt-f&7-?ymm 
%Tb& mi 5&xvm 6mmm) . 

[0021] *WJ\PiV?i9<nmm±. TA-7A V7tA 
t^3kVmmmt:^t^)iH7rAf^L. *tit> 

7ta '*zzix?tm%&&.m®f®tx®m-f& z t 
zvmt^h%Mmi'XT-j±x'bh mi 7 mm 

S) . 

[0022] *%mco& i o comma. %.-%&tzim 
%vm%&im.co%x'®misti&Ti\'7A Y7ta^ 
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xx-mmzti&mmm*^ 20^ v^7rA^i 
tthztzmLt-rh^mmisXTiscbh mis 

[0023] *%m<?>%7 rA^tmmt. T>vyA y 

7rA^m^hZ k tAJ<%® 
%Tt> 0.1) T)Vy AY7TAX* 2»&fl«WN& 
Zt. 2) TfryA h7rA^b^VA7rA^i J ttL 
Zi^mZ&WL&Tffi&tZ Zt. 3 ) E r StMSKSs 

10 t&Zt. &£V4) T)VyA Y7rA^tTmmX7 

TArtm%mjkX'®&tzzk*:mm*&bit 
x. ^mwsmmjz. mzmwrnr. axvtm 
^&*mttk'<m&t:imtzt>cr>x'h&. tti. 
m^m^i'mcommmm^xmm-h ztm 

[ 0 0 2 4 ] $ £>fc, #?&B|]tf)3fcafl yXfWt T/l' 

*mm3M*&t*tx. 'mommm&m^x. ¥ 
20 mmftttrnmck. &nm&cmT. axifmm^om 

[0025] 

fc. e^£7r^A^<aa*«^^CS)Sl. 3-1. 

5 u m®cDm*moti!f>cr>yvymmgst5£ v-ttiim 

a. zcomwmmmm-zztx'. m.m&mx 
mmt:inozktfX'Z&. 
30 ioo2(>i*smmxm^e>ixhmz. 2-^m^i 
tw&Hztmthi t\i, *tit>2KrmmcofflX'im 
zti&ztzuz^ m^&fim-tizt^jmti. 
ztL\±. ztit>2mmmcffiizmcomitst, (mm 

iztzmmi^. 

[0027] mimmm)^m(omi^mmm 

f>V7A Y7rA^t. K^izm^mmt^i 
&t&2-><r)V-*f%mbttiL. W£2-3C0\s-Vft 

m^nm^wmccDmvmtm? 125-2900 

40 m- 1 Xhh. m3frnk2tl&ft7TA><mmgsX't> 

[00 28] H3tcj3v^T. mwmx-bh%7rA^ 

\irtVyAY7rA^lX'hh. 2r><r)V- J f%m5 a 
t> iXf 5 b frt>co®mffii. Hi&m fci -5 T£&£ 
it. -e<0@b. ^S2^^LT<i^tkJi^|6l*^T 
;P5-f Y7rA Ait;7JtLTV^. 
[0029] fflV^^k^-C^&x^'f b7r-fA 
tt. Te0 2 -ZnO-M 2 O-L2 O3 2fcliTeO 
2 -Zn0-M2 0-L 2 O3 -QO2 cOffl^Sr^Tt 
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Ltt. B, B i » La. Al, Ce, Yb^fcliLuCD 
b i> lmik*. £±tfQ«±Ge . S i itz&T 

i<ryj?%<ti> laCLliMUyt. t/i^ 

»75-yh7r-f^) fctTt,J:v\ 
[0030] 1/— »f3fi85a, 5 b fc LT . 

&ZbffX'$&. LDMJi/M!- «{l«S-**8r 

OTO0tttffiagfcfclvci>, fftiSifctTLDM* 10 

Tt>. PWW«fc!fcWI^*i6ii:0fflfe*»'C**. 2o 
<DLDM5a. 5 b£LDM- li>J:tfLDM-2 b 
U **lfe«ffl»«iait**l'WlA lfcit^A 2 bi- 

[003 1] 4fc x H3£&tv£& LDM-ltJit/ 

ldm- 2*»^oistee3e^»Lfcaasa«<ojae3K 

UfrU LDM-lfcJ;tfLDM-2A^cDiajg 
XfrMfctt-ffc. «i«i^*9-f h7r^M*fcA«L 20 
rt>«tv\ 

[0 0 3 2] 34,tc, B3fcavvcii. m^fcAlttrfi 

[0 0 3 3] fc*V^i*fc. m3<r>T)Vy4VyT4* 

[0034] ^ift^ffito^ vyiti^<WSf0^tS 
^fc*c^HttrtSfc»fe:«i. itfiAicoHg^Srfflv^ 30 

*JBvvteW»fl»«SSl t-^TIfffrSJ: A 1 
JsJ:tfA2£S£i-S J &g#i>6. H2fc*Lfcf«ltt 
tx^HWp^^jWrJ:?^ Alt>i^A2<0H 
£3 0nm~7 0nmfcU:fc£fc: s VlBIHmtott 
*£S§JfctS A liJ<J:#A 2<7>Hli, J: 

Oif*t<li3 5nm~6 0nmT*>'3. fcAtffifcfF 
*L<ti4 0nm~5 0nmtl>S. WICff2t<ttA 
l-A2#5 0nnrC&&. 

[0035] 7vyit(iini. mesmmzfsitim. 40 

t>til*>x.*frX-±Mimi. (cm- 1 . 

Kto -ciBifcajEsn.ft. ±eoi . 5 5 

;um^fctt&»^3 0nni~5 0nmJi. #12 5 
-2 9 0cm- 1 co«aaHt^LV\ ^WSdRHfi. ££ 
SO*«BT«*;5it*. &i>. 1 2 5 cm- 1 com. 
mi. 1. 5 5;um^T'»iifcgll3 0nmfcffllH-& 
*\ 1. -eoO. 82fSW»gH2 4. 

5nmfcffla-fi». 

[0 0 3 6] Jb*Htt*fc, B?E20tf)W— ffTfeStCft 50 
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mmbX-%Ziihl><r)X't>tH£i\,\ 15 

w<7>£ffymimn 2 5—2 90 cm- 1 Thr>x^x 

[0 03 7] «4l>lfcgAc«, n»S(Al~An)<0 
feKE^^V-tf-eii^ilP l~Pn<9fc£ 
[0038] 
[»1] 

/-I / *-l 

[0039] T-£«3*U>„ 

[0040] ^a^^iwfc^s fc „ sg 1 commz 

A 1 1~A 1 nfcU ®2coaSSSrA2 l~A2m 
(fcfc'U Al-Aln>A21~A2mt*J) fc 
U mi««SPoa^^A IctU tatfSS2 
O^S^M'L^?: A 2 c i: Lfci £ . XlcteXtf 
A2c<Dli#3 0nm~7 0nmT'J>*UfJ:l->. 
oT. ft&ifcJtA 1 c fcitf A 2 c |3Ma-*-tft0Hl0 
»d8itc0*ft*fi»i. 1 2 5~2 9 0cm- 1 T'*>-5. 

[0041] fllitf , Bfig^wafttsi^N-v-^ * 

1460nm, 200mW; 1450nm. 5 
0mW;1410nm. 2 0 OraW ; fcitfl 4 00 n 
m, 5 0mWT'fcS4Sfi«^ffl^rtJ:^ <> ZCO 
IS, 1460nm, 200mW; 1450nm, 50m 
WO 2ocoBi©K?*4>&g« 1458nmT'A0.iJ 
WHlOnm, 200mW; 1400nm, 50m 
W<0 2ocoag3Kcoa^a'Wi 1 4 0 8 n mti>5. £ 
?)2-?«Dfi'C$fcgO!!« 5 0 nmXfohCOT. Z<T>Al& 

mm±. ±&Lti2mg®m<?>®is.bmsT$>z>. 

[0042] l&coi: 9^1©£^M£Jfflv^f 
COUmi. #3t}!ILDM-ltJ c ^:t/LDM-2<O^^J^^• 

v-immzmztz - b tz£~>xmfcztiz . 

[0043] [&HH1] 03«D5vyJg®§§ttJV^ 
T. LDM-l*»^,c7)]SI)e3KOS[^S:146 0nmi: 
L x te±^\"V-$-5 0 0mWi:L^. i^LDM-2 
*^<Oj||jg3fc<7)^J- 1410nmfcL. JtfKV- 
?:5 0 0mWtL^:. r^-f h7r>fAi<^$«2 
0 0mT*->it. 

[0044] #m&MX *)®t>tU-zm& ( d B#fl[Offl 

jt<i) x^-^h;^. H4 (a) tc^rr. xmmmizti 

^Ttt. *!»1 5 00nm-H^l 650nm^l50n 

moEBs wmm®®) x^mit^ti^mnx^ h 



(7 

1 1 

nm^immmax o t>s»wfcfc3*i.Tns . 
[0 0 4 5] ttz. xmmm^ZTfryJhyrj 

[0046] [I8BSH2] LDM-236»6«)BlffiK«« 
££14 20nmhL*:££l&Vv^ HSfeflll 

Lfc. 

[0047] *5Sift0!IJ: 9* WifcfHkW 
04 (b) iZ^t. *$mm£tS^Xl>. »1500n 10 
m—ft 1 6 5 0 n mCD#Jl 5 0 n mffMM (^fifJfSw 
TTO^3*ifcfQI#x^?h;W#£*i*:. ico¥ 

[0 0 4 8] m2mmm) *mcom2<ommm 

{4. 2W<0^y^ Y7t4 Afcs Hit>7-n^4 h7 

r >r rt<r>*mzm®. Lt&mmvzst . stuca&sa 

mffi.& ( A 1 J: A 2 ) SrW^i. 2 mU~f%M 

[004 9] 05ti3WC. T)Vy-i h7r>fAU a. 20 

b. fcit/^«[S2b*<ia5iJfc^$^TV^. 2o<0 
tf3KS5afcJ:t/5b*^cOllie3tJi. £SSS4fc: 
iot^SSiiS. ^j*S*i.*:ISjj©fc<4. ASSSl 6«c 

7r>fA'l a$-©gL, ^U6ifeS2bfc*feft.?'l' 
7>f h7r4 ^1 bSttBTS. 

[0050] ^immzm\^tihT)v=y4 y?ta 
%imtmmiz^mLt:i>(Dbmmx'S>&. 

[0051] HfiBjttt, 2<I<OtvI^ h 7 r 4 A©* 30 
*i-«ilc»LTflHfr3*i*. *H"WiO^ 

m5iz&zti&i'x?>%wmm3£m^&zttfis 

S. BSfctta^JffiBtfJKBaWSfiTV** 
[0052] *HSW^>7 v>ii<a§gco¥ffl«#^«( 

micommmtzaffl2tvrzi><7)tm--x'*> 40 

S. ^&*>^Alj34tfA2<9ilS:3 0nm~7 0nm 
Lfc t * fc. £ fc #T 

ss. 1. 55vmmm%zwmrt>i&>0m. 

fifiFCtSWC, m§S&&£3 Onra-5 0 nmdlJEL 
fc2OC0Di@3Ki0«a^i, »125-290cm- 1 
T&S. 

[0 0 5 3] fciWiSfc. mi<0lUfi^®|S|Sfc:3-3 

v^2oo*^St:^t, «it«a*«fic«JW-4Ji 50 



^2002-3 1 1464 
1 2 

e^aaac^n^ffiw^A 1 ! 2 5-2 9 0 c m - 1 x& 

[0 0 54] fffHMfc&l S&f-A&A h7r^A'la 
fc 1 b fc«0S?>ft®fc:t£®-r6<0J4. 7-?>li1iSS<0tti 

nmm 1 5 (c ± 9Bfa^H*t«tfcftfc«»ox 

h7r>fAlbTJti|g;S*l.S<DT. 

^7-Tifc£$#U ifcaTS 4. 

fl|#3KfcSl5£«fca(final stage). tfcfcfcrA' 

54 h7r4><l boftfciiELfc*&&fc:l4, #£>ix6 

[0055] m^mm^mm^^ Vivma. 

Witf. 04 (a) OHftX't? M4d9L?tt. Sii 
SB***? h/\sC0V-7&£i)W 1 5 6 0 n m, SSSjfl 
h/KO^ffll* 5 *^ 0 nm(T)Jj*7Xmjm.<rM 
m&X^7 WMMW-fcfBWWbWcJ: 0 . » 1 5 0 

0-1650 nmcmm^^xmm^wm^f: 

[0 0 56] [£IM3]H5a??>1IM»fc£» 
t> LDM-lA^<7)®g3t<7)^S:146 0nmfc 
L. fcJ:^N'V-^5 0 0mWt t)t. ££LDM-2 
»H>«mS&MtiltX& HlOnrakU *5 
£5 0 0mWfcLfc. 7^54 h7r4AlafcJ:tf 1 
b<^g$Ji. ^il^20 0mt>J:t^l80m-C*o 
Jt. e-;»^15 60nm, t-^«*8dBJ3«J: 

tf^MMaw 2 o n m^*-f hti^xmw&mm&x 
[0057] ^mm<07^ymmiza^xit. » 1 

500-1650 nm^jft^tCijV^TTffl^rfll^^ 
^bJS^ffivvSrV^fcJttSLT. 8dB[&i±t^. 

[0058] (S33iim) *»!i^3asBm 

»St4»B3iai[ftt#t*2o«>P-if3lfil[f: % 

[0059] 06fct3V%T«. T-yVvA h7T-<rtl* 
MS2a. 5^'J*7r>f^ll, *$Jttte*S2b# 

U!«a83f*i. *i^)u-ir3£«5a*»^jifijt 

( A l ) Ji^-iSS 2 a h 7 r -f ^ 1 * 
HB8U *Jj:tf»2<0W— 9%B5b^ABiBX ( A 
2) l±^»2 b SALTS' >J*7 r-PU l*aSW 

[0060] WSfctil vt 14. |g i ow— !T3KjR 
£»&*>HS£ (A 1 ) t±-?T#^*T;P5^ h7r 
-f^*cof0^^ax^h;K7)mi5Kh^S. ®2«01^- 
1f3t«S*^<0lste©t ( A 2 ) fcioT^ttS^U*7 



13 

r-f '<co$immx'<? btuw-tizmh&zt izx 

oT. HflM"*. Ali>,ktfA2<Dit£, A2-A 1 = 
2 5±1 5nnu 10nm<A2-AK4 

S.Ti:#T-§;£. Alt5itXA20HA2-Al« s J; 
•)»*Ulil5nm~3 5nm, L< 
ii20nm~30 nmf&S. 1. 55um&<7) 

m*W8fr&*z^mwt<r>®.m£.&\^x. mm. 

fiilOn m~4 0 n mfc*tJSL£ 2^>tfDi§jg3&7)&gc 

#42-1 66cm- i 
[0061] ^U^yrA^l inwmcyrJ'Wj 

x-fit. &m imtai oGb i t/ s > co^eifi^ 

XrA-Cfflv^itS^m«Hl7r^A (DCF) fcSO* 

a#Wfctt. 1. 3iim4fn4Hft7T-f>* 
frfflvvfcfemJH^ASW&DCFfc. *S(Rp5t7V> 

bltt. 1. 5,umir^&#ii£WLTV>£rt:tf>. 1M 

m*mzft Lxmrnz^th ztmtt 
w frea^ z<wwttimg%WLtm\^t>x'b 

h. ZtUi. ^ijyr^^^ym^m^T^y 
A hyr 4 t>m^Ztlzimt&. fcfci. 
fcf, Al = 1450nm(^, f^^T'fA'O 
7Vy||fKji 146 0~1620n m-CJ>£ggcOfi£ 
IN"* . £ o^- v 'J * 7 t 4 AffloaiBMfcg A 2 
£#>1475nm{;:^fS#g***>&. UpU ^'J 
iiy~T A A'fciJ»t£ 7Vy*fJf#liA 2 + 1 3 0 n m&T 
Oflig ( Z<ry%£t 1 6 0 5 n mOT) £&5g3ix6 . t> 
L.v-'J*7r>f AS-|5afcESL)t^ A 2 + 1 3 0 
nmi *)mm (16 0 5 nmi Oft&ft^tS) 

■c. ^iiyr^mx-mMz^m^m.^^ 

[0063] ±IBO i 3 *MWB*oaWtt&fcJBv >T¥ 
OfflfflUi. #3taiLDM-lt5j:lfLDM-2«Oaj^A* 

<og$ s-jgfljc^^-i. c fc izx ixnmtiz. 

[0064] [5lifiW4 ] 0 6 07-?yti«i3SfcfcH 
T, LDM-lri>^OB^?)ifcg£l4 50nmi: 
U fc-ktf^-fcSOOmWfcU:. ££LDM-2 
1475nmi:U 
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£3 00mWiU:. =f)VyA hyrA ^*l<0ft$Ji2 
OOmTfcO. SAtf^'J^T^l l?)JI$Ji5k 

[0065] 4^SfeWI<r)^ vyJiHS^teV^TIi. & 1 
5 5 0—1 6 3 0 nmO&^KfcVvt^ffl&H®;*^ 
? (¥ffl*J#^li(B8 0 nm ) #%t>tltl. 

[0066] (%4mtmm) *micom4<rmmm 

»i. T-fVyA hyrJrtk. isVAyrA'tb. KWz 

[0067] BI7IC&VYC, h7r^^l» ^ 

y*7r>f*l 1. fcJ:t^3S2j»]tCg«g$*rC 

tf82<7)W—1f#i8i5 b*^<9S)jgft ( A 2 ) 
4fcJ:-5T^§^ *LT£83l2£:frLt\ 
7r>f'<i i. r^5-f YyTJXKnW&z&SB&ti 

20 r-JUyJ hyyCWm^ftizm-Zmmzm. 

[oo68] xmmmizis^xm^ti&Tti'y't h 

[ 0 0 6 9 ] 8S 1 &£Vm2 U— f%M5 a&XV5 b 
a>^fl&&fcg<92o<7)!ijeftt±. *-f$/»J^7r^ 

30 h7r^^*liSrSlie-tS. 

[0070] xmimBizti^xit. m Kou-vtm 

*»€.<0®|jB3fe ( A 1 ) \izX->X%hiihT)Vy4 h7r 
A*<0fiJ#«8tx^ h^w^l ^hi^S:. &2<r)\s- 
•f%m>t><o®grit ( A 2 ) izi iX®t>ti&~>0#y 

ta fwrnm*^? viw)\z-9\zmihz\k\,zx 

oT. Alt>«ttrA2C03ISr, A 2 — A 1 = 

2 5±1 5nm. -T^ri?*). 10nm<A2-Al<4 
OnmtCg^tl.ClfctJ:'). ^0«fcd^r*HISra)^- 
Sifcj&^S. Ali},i;tfA2<9HA2-Alli. «fc 
40 *}»*L<ttl5nm~3 5nm. fcJ:^©t«F*L.< 
li2 0nm~3 0nmT*&. £tz. 1. 5 5//mf^) 

MlOn m~4 0 n mKStiGL,^ 2r>t7)mWt<r>$8k 
mt. «4 2~166cm-i TfeS. 
[ 0 0 7 1 ] *Hife»fllW7Vytai|iS^«0ifl| 
mSI^^^ h;H±, ft^AlwHje^fciSv-U^y 
r-f ''COHfffflRX't? b/k isVtiyyA >%zi.h$L 
*A l<0Jii©tO^teJ;V«fiA 2c7)iaie3tfcJ:Sr 

50 fc:. ^-OAltJ«):tXA2Jffl^^3IUfi»®^-7 
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1 5 

ywRBtotnk imrm* t tor* & . 
[0072] *mmm<?)y'?ymm%iz}5^x. t)v 

[0073] immmsi m7<7)7-?>wimiz}5^ 

X. LDM-l3&^OlliB3t<7)^Srl4 5 0nmi: 
U i>J:tfA»7-£3 0 0mWi:LJt. 
frt><?)®J&(.<D%im 1475nmfcU tiXWW- 10 
$-3 0 0mWi:Lfe. f/l^ b7r-f^'lc7)fi£t±2 
OOmt&O, tJi^»J^7T>fAl l<Dj|$te5k 

ioo74i*mime>y'?>mffi2!&izt5^xte. m 

5 5 0—1630 nmiOa^tfeV^T^ffi^fll^^ 
7 h>U (¥ffi=PJ#^««i8 0 nm) #-#£>*l*:. 

[0075] (m5mtmm) ^mmmsemmm 

[0 0 7 6] E8fci>V>t\ x/W h7r4>Kl. R 
8tS^l2, i/'J*7r>(Aii > t5XV-&gm2Wm 
Wdg&SffC 0 . 8S 1 (DXs-VKM 5 afrt><D®m 
3t ( A 1 ) £J:t/®20W-1f3fcS5 ba^fi&gft 

(A2)*^»S4t«koT^«§tt. *LT£»352 
WfLT. 5^'J*7r>fA'i lfcAJH-TS. fl^ttr 
;|/7-f h7r>f^*ffl;K>ASH-& (-T&fc^ f-)VyA 30 
h 7 r ^'*«fi^3tfc*tn.l5g(cfi[a^-S ) . 

[0077] mtm? 1 2fcL StflA 2 CDlfi©^^* 

r%k'm^i>ztwx'Z&. 

[0078] xmtmmiz&^xte. &m&2frhssv 

157 7 4 X\ 1{CAI«-6^A lt>itfA2c0ljgjfc 
£fc^'J#7T^\*£g)j@U y'J*7r^'l 1 

^asam.. *lt. 2<»mmt(r>7>-tfmm- 

12fcJ:-,TRIt$^ Htf^'J^7T-fAl ICASt 

u ztitwm-ztztbuzm^htih. shiai 40 
waeTtJi. Ritfj^i 2^aBSL. 7^54 h7r>r 

[0079] *mmmz&\^x ^coumtst 

xn^tihr-fUy^ Y7t4 tVfflUOPWr h)U» 

F;K^e-^tc«iaS^i:tioT. JUttS. A lfc 
it/A 2<0H*\ A2-A1=2 5±1 5nm. -f&fc 
10nm<A2-AK40nm|;|^tl,It(; 50 
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±9. £<9J:3&^£»l£^I.C:i:#*-e#S. Alfc 
«fcl^A20HA2-A 1(4. J:0*f*U<lil 5nm~ 
3 5nm s tiXt/Mtnt L<«2 0 nm~3 0 nmT* 
b&. £1Z. 1. 5 5/zm^<7>M^£Ji&r6to6<7)@) 
^Oifcg^fcfcVvc. l5IB»ftlll 0 nm— 4 0 nm 
fc*tELfc 2O<0He^»!jSIUi. #4 2~ 1 6 6 c 
m- i Xhh. 

[0080] *mmm<n7^yma$s£.w<?>m 

af£k*t ? hMi. &£A 1 <r>®®£lz£ hl/ x )f}7 

Tit^mmg&^Yiv. t$i.vi/vti7 7 4>vz 

a ltjit^ a 2^m^m3tiXx/m4<mtmmcoy 
v>tm&<?>t>cokit¥FFm%z> i>e>xi>h. 

[0 081 ] *mffi&mtz&^Xte. =rlVyA h7r4 

'<i zm^KizftLxmmz&m-tzzttfm u\ 
zcmm. mm&BBizimit:tmx'f>&. l 

*>U yU*7T-fAl 1 by~)VyA Y7r4X\<?>®. 

wzmz i % t^omm? ( 7 t a < v?) 

*>«Njift£fc A 1 1 LT. y'J*7r -f ^tJSfciai 
*>o«S[ftA l<^tAJx;W7>f h7r>f AlOA2rE!l 

se-r s J: 3 tcnmza v >t t maio^a^x hixh . 

[0082] imW 6 ] m8<DyV>im%iZt5U 
X. LDM-l*^<7)S)je5ie<O«*Al5l4 5 0nm 
iJj;tpN*'7-£3 0 0mWfc tJt. titLDM- 
2*»tOl(jB3K<0a^A 22: 1 4 7 5 nmfc L, fcit^ 
AV-J2 0 0mWt Lfc. r/U7-f h7r-<A'l<Og 
$tt2 0 0mT'*>'}. fci^'J^7r>fAl l^ft$ 
«5kmT'*>o/i. 

[0083] ^tSIWO^V>iiil3§tctJ^TJ±. *«J1 
5 5 0-1 63 0 nm0)m%mzt5^X¥Wjffl®X'^ 

? hfr wmmm®m8 o n m > mint:. $ ^ 

fc. S^A 2(7)11^^^-^*111609 5 i 0 tffiT-T 
ZZktfTZt:. ^^^>. K«^l 2^ftT. R 
Sfigi* 1 2 tUJtSRStt J: A 2 <?tft&^ V*7 

[0 0 84] (rnbmmm) ^mmmemmm 

li. mWTfry4Y774*k. Wm^)ii7rA 

^t. m^w£&mwm£&tt-?>2'o<?>\s-jfit 
bm-t&ft7 7 4'<mmxb'>x. mimwrju 

y4V774 >*r>Zti?tib mm&i/ y $774* 

<ozti?tib\xEwzms?th£otzmm2tih, m9 
iz^ztL&ft7 7 a rtmmxbz . 

[0 085] 09tUV^T. r/^'f h7r-fAla*> 
«kl^lbi:^'J^7r^^l latJilXl 1 bi:*^ 

«»2**IMIS*L"CV^4. ^10W-if3tjS5a*>A>0 
HBX (A 1 ) t5tVm2<r)U— f%M5bfrt>0>m& 
% ( A 2 ) *-£&84 fcioT^SSfU LT^»SS 
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[0086] 2m®m%<r)%.£A 1 JtXA 2*»Wc 

A2«DH£ S A2-A1=2 5+15nm v f^i)t>. 
1 0 n m< A 2 - A 1<4 0 n miZW^-fh Z k tflfr & 
L\\ AliJ < ktfA2cOHA2-Al{i > £*)1&£l< 
IJ15nm~3 5nm. &£V&i># £ L<«2 0 nm 
-3 0nmT'W. 1. 5 5//m^C0ft^iii|@ 

2—1 6 6cm- i T$>S. 
[0 087] 09tt3V^TJ±. 2-?«Dx^>f h7r>f 

[0088] S$coffiV«W7r>fA^v^*||M 
S. t>tr^7-f h7r>f^mtfhA££:kim2;jf 

X. T/l^h7r^A^l*hAi*:fc)SS2*hA 

%^m^z®&zttfx'Z&cox'$>?>. 

[0089] Xmffi&miZ&^Xtt. f->V?4 \-~7rA 

'<i aim^t<oxm^^iznLxMmmzm.Lx^ 
h. u>>u *mimmtz&v&&7T4^tzi5vm 

mm®, t ■thffitf&u^x t m^mmmz z t #x 

[00 90] [|6iS0|7]09^7VyJi«fcfc^ 
LDM-l*^«J&^Wifcg£l 4 50nmi 
U fci^W-$r3 0 0mWi:L^. ^^LDM-2 
*^^Hlie3K«0»[^ 1475nmtL. i>JtP\-«7- 
J30 0mWtU. #X^7>f H7r>fAlaj3j:^ 
lbco^lilOOm-Cfc 1 ). tJitX#v-U^7r-f^N* 
1 lafcitfl 1 b<7)^3«2. 5kmT'fcoit. 
[0091] ^ttt^vyiglg&fcfcVYCIi. ft 1 
4 6 0-1620 nm<?>m&mz&^X¥Wjffl%X'<. 

9 hiu wmmmffimi e o nm) #*§*>*i*:. * 
tfsdBTh~>K<MznL. xmmnmmiox^ 
[0092] <m7iest^®) *%pmm7(Qmmm 
tras 3 <op-if 3Kst . s& i cou-*f%m*L><7)®m% 
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3r>]/~f%m*$><Dmt&ttz± *)®&zti&i/v*7 
rj^tzmmi oiz7nzti&y~?>mm&x'$> 
%>■> 

[0093] 01O(CfcV^T«, T/Wb7r>fA 
1, £«*§2a. ^)U7tA*\ l*5j:tf£»S2b 

tt£-»2§2 aZftLXTtVyJ Y?r4tn KAIH* 
■&„ »2fcJ:^3<Olx'-if3K®5bfcJ;lf5c*^^ 
10 ifiBfttt. £-&&4 fci 0 £8eS *u * LT£»& 2 b 
fctf-l/C^U^WAl ltcAlfTS. 
[00 94]*HS6^t:*>V^. A2ti. MA2<« 

tzxvmmzti&i'VXyvvMms&mbx'^? vn, 
m&x^? h>uom #h x o izmfezti 

m/scomftx'i? WKOt-7#. 02fc^$ix5Typ 

[0095] oKimim-thtiSbtz. A 1 

tA2fc<0H»i. A2-Al=25±15nm. -f^h 
*>10nm<A2-AK40ni«t:^W. Ztl 

it. izmmizii^xm^&m&iz&^x . sgioii 
^2oaie7i£<o»[ai:oii*^ 4 2-1 

66cm- 1 fcffl^-tS. $<5>tC, A 1 i: A 3t^)H 
30 li, Al-A3=40±30nm.t5:^10nm< 
A l-A3<7 0nmfcmS£3iT.&. Ztlit. *$mM 

^a^xm^^mnzn^x^ m^ms/toym. 

k. &2nWtm&mLt<?mtf. 4 2-l 6 6cm 

[0096] %mmmiz&ux. 0iotc^$iisj: 

imeuzi5< z t i>-*imx-h&. 
40 [0097] [Hjfc#i8] miocoy-?ymmsizn^ 

X. LDM-l*^c7)||)je3t<7)«[^14 5 0nmi: 

*}<}:tm>7-£3 0 0mWfc tZi. i^LDM-2 
*^£Oliie7K^^€r 1475nmi:L. J3 il^A-V- 
£150mWfcU:. S^>CLDM-3*^<Ollie3t<0 
jfe^$-14 10nmtL. fcitXA-y-^ 1 5 0mWi: 
It:. Tfryj h7T4>*l<7>£Zl3.2 0 0mX'$>t). 
&£Vi/V*7r4'<l l<?)g§J±5kmTj>-?^. CI 

^h;P$-01 1(b) fcSrT. 
50 [0098] ^JfePHW^vyti^tfcV^Tti. ft 1 
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5 0 0 nmse 16 3 0 nmiZti^X^W^mx^ 

hfr wmmmi 30 nm> awMut. 



(11) 
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- 1 izm-tz. 

[0103] #mm<7>mmzt>^x. fi«=*t lt 



[0099] (msmmm) ^mmm&vmmm mbizm.zti&Tt\sy4hyT4><comi#hJ><?Kk 
a. x.wzm%i®.%<7>®&xz&thm 1 , m2m (mi e-^(ctj(t*wik»i ^hAtcfcftsipj 

tX»3<OV-if3KSi:, SSI t5£Vm2<r)\s-V%mT f#coH) tt. t>7r4 A£*HfcKO#TSl*3 

[OlOO]012tfcV^Tt±. TiV?4Y7T<i* 10 

1, ^2a, W*-?t4K\ lt>J;^»S2b [0 104]±iBc^^ : afl5flt)^iiBWS. 013 

ii^5 b*^(?){iie3ti±. ^S4ti *)&mzti. z a 2^t: is 2Sc^iiiew^^ifiiii (*>*ym 

LX^m^2a^itLXy-/UyA h7T4rtl\Z?Jfr? *#) X'i? YtV £acrt??&&. "riVvA YV 

itvxisv*-7-rA*\ itAiN-s. a^i. »6dBT*i.. vtz#~>x. mmm?>%> 

[0101] ^SfeC^tCtJV^T. A 2it. fcftA 2 «7t Sg 1 bAB 1 fcfcttSjElNtf)5vyf!|#fcL - 

a vvvvw®&<rfim^9 vti>cr>mi#hJ>£m. itmmmcom&t *)t>mL<*»*\ 

•t&j:-? testis, tt:. znmfct'Hoztizx [0105] a>t2»£iijg$*i£-f 1-77^' 

m&2v-?#. s&ia 1 muz* vm&ztihy-tv ^ 2&.%®&ztihTfryA vyrAtwrniv-? 

54 vyv>m%&n&2XYMzim?i>. s^fc. &mzmim&m. ( d b»&) tm2K-?&mz 

X3i>mmtz. &&x3<miiz£*)is»iiy-?vmw£ mtm^m. (dB»t) t^ifcSrjiWfci^ti,^ 

<offl&x^ wuoe-?**. »*a 1 izx ommzti ttf£mxb&. m2iz*zti& i oizmzmmw 

ztjuja y yvymasnmnxi? vwm ixv mi t-t p 1 <vmm& ■. m2 t-? p 2 m% 

AtcfiatS J; d izgfcZtih . -T&fc^ coifcii, 1 0 0 : 7 0 Xhh . 2 SftHeSrHitti.^ 

fcwtfct »«A i<%t$rffiv^jsbje(c«j:sfij^x^ 30 ae, mi v—rpicomnm. ■. m2v-?P2<m 

WK^>SSltfhA£ x »*A 2*5 itf»ftA 3<%tt J: #«&?&<0Jt£. 100 : 80-1 0 0 : lOOKiS&r 

&ffl*ZK?hiw>\:-9tzjL*)* 8fc&A i<7)f!|#A^ *ik#ff4U\ £08£C£wttiL x^7-f b7 

7 h;K?)SB2^hA^^A 20fimx*<-7 htw>m2 rA^<r>m%x^ Y}ViLisVi)yT4>*rtfmx<*>? 

b;^att*^6;t^ r^5>f H7r>fAl [0 1 06 ] SfS2tf-?c7)=PJm&£gll tf-^<0=PJ^ 

m&Z&it>&ztm*l^. 40 (b) fc*$ti&J;dt. S''J#:7y-f>'*7)fiJf§&& 

[0102] ±soi a i -e^e-^c^sa^fflT'tt. ^^ffliJ: 9 t>*g^ 

tA2fc£7>|UJ. Al-A2=4 0±3 0nm. -r^ri) Ttl^A hyrA J<(mi#hJ»tZi'Vir 

^10nm<Al-A2<7 0nmfc^$ixS. Ztl 7r-f A'<0f(|#t-^^^$-frJt^ h7 

it. *$amizii^xm^i>&miizi}^x. miom rA^<m2\i-^P2<rymmt. ^v/>yrA^cm 

mtomtt. m2?>®igft<7>mit<?)mtf. 42-2 ^izwtzmnx^hMzs&ix. znmwfi 

9 0 c m- 1 fcffiS-TS. $ ^tc. A 1 1 A 3 t<^M 4M3*i*4f. hyrA^m 1 P 

fi. A 1-A3 = 25±1 5nm s ^3r^l0nm< l^«<7)f!l#<i. i/'J^^r^f iWmxM YMZ 

Al-A3<4 0nmtC^$il&. vl^Ji, *Hitfl J:-?T{i^J^:^i:^^^HIS^l^:^. L/i*«-5T. 

fcij^Tffl^s»^tfcu-c. m\<rmmt<wm. #>*f)VyA yyrA^<mmx^ Y)w>m2v-9* 
m2<r>mmt(om.t<Dm s . 42~i66cm 50 /j^<-rsc:tKj:oT, Js^^tLT^a^fim 
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[oio7] imwi9imi2<7)y-?ymmtz}i^ 

LDM-ia^S^<D»££l4 50nmi: 
U fcitfA7-§r2 0 0mWfcU:. i*jtLDM-2 
frl>CD®WtC0$i%£ 14 1 0 nmfc U tSitPN''?- 
£2 0 0mWfcLfc. $/i>fcLDM-3*»^lliB3e« 
ifcRS:14 7 5nmfcU fci^W-^2 0 OmWfc 
Lfc. r/l^-f Y7rA Al<7)fi$Ji2OOm-CS>0. 
fcitf^'J^T^'l 1 5 knTCfcofc. 

[0108] *HI6Wo^yJi®8gfct5^T(i. ftl 
5 5 0 nm~# 16 3 0 n m£fcVvC¥ffl&fra#X'<7 

w&mmim8 o n m > ##£>*i*. 

[0109] (m9HSfiBffi)*fMa<0|g9cO|ISI«© 
\i. 5V»KJWr4JfeS«)Wae*fW-4*l. f&2. SfS 
3t»J:l«B40l/— T3KSt. £l&J:t&524>l'~-9 ( 

[Olio] 0i4fcfew«. f-Hr^J hyrJrt 



tVvA Y7rA*\<m\z}$frh. mi&XVm2<?> 
P—*f3KB5at5j:^5b*»^©Hlfi)iai, ^B4a 
£J:9£tt&fU ^LT^^a-H^LTx/l^b 

c&xvs d*t>commi. ^«3S4 btcj 

fu -eLT^«[3§2bSr^fCx^>f h7T>fAifc: 

[oiii] wawaiuT, A2«, msnssjg® 

JiSSSOW^X^^ bfoom 1 tfhAB 1 fcffijfirf £ J: 
?tzizmfcZtl&. ttz. A3t>PM8fc:. ifcJ|A3<93fc 

<Of«#X^ WK0&1 #h AB 1 £*ifirtS i o \zWl 
feZtih. A4«i. »fiA4<O3tfcJ:0>'U* 

5vyi|i|aSS<0f!l#x^ WUoe-:?#. »*A it: 

/l^2;KhAB2fcftEtl>J:3fc&5i?im&. ZCO 

X 0 fcfeU A 1 OfflieftC «fc 1 fc«fc tf£ 2 * h A B 
1 , B 2 c/)f mm* ftWMW 5 - fc **C* SOT. 

M^^)ii77A At *mzmm>m 1 5 *^tt 

[0112] $<?>(c*lliS^fiijSfciJV^i,. 
4 h7T4A#2fcg^t v Ji^;mTV ft-Sf- 

LTBtratiea^iti. t^a h 7 t 4 *om i 
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sKhAB 1 <Z&ft&?*?4 Y7 A?)g{£fnf§£ J; 

[oii3] ±mox o zmmzmttitiMz. a i 

tA2tOH(4. Al-A2 = 50±20nm, "ttcfo 
t>3 0nm<Al-A2<7 0nmfc^$ilS. Clix 

10 84~290cm- i fcffl^-rS. AlkA 
3i:?>iUi. A3-A 1=2 5±1 5nm. -^h^l 
Onm<A l-A3<4 0nmt:^§ttS. CltKi, 

m3^siie3fc<o«sct. mcomisditvmbvmtf. 

4 2~16 6cm- i tffl^-T^. AlfcA4 
tom±. Al-A4=40±30nm > t ! 5:^10 
nm<Al-A4<7 0nm{^g?it*. ClfUi. ^ 
lOlijgftcO&Stfc. ^4<DlijgftcD2mi:coi|#. 4 
2-2 9 0 cm- i fclfflSH-S. 
[0114] [HS6MlO]ai4c7)7vyJgi|iSltfc 
20 ^T. LDM-l*^cOlfie7K^fi5:14 50nmf: 
U fcJ:t^7-£2 0 0mWi:Ut. LDM-2K 
<r>m&t<ni&g& 14 10 nmt U 33 itf^-fc 2 
OOmWfcL^. ^fcLDM-3*^<Oifie3K<?5^Sr 
147 5nmfcU tJitf^'V-?: 1 5 OmWk Lit. 
LDM-4*>^<0!)j@3fc9afcg£ HOOnmtU 
J:^-«V-2rl5 0mWfcL^. tA"54 h7r>f Al 
^?«2 0 0mT'*0. iJct^U^^T-fAl lco 
££JJ5knre*>ofc. 

[0115] ^6Sfee»|co^wJM^(cfcv^T«i. 1^1 

30 5 0 Onm-fil 6 3 0 nmiiZH^X^Wsfmx^ 

Y>v wmmmsam 1 3 0 nm > mhtiti. 
[0116] (mommm) *%fflmiocr>$m 
mmt. s.wzmtt&&£<r)®mmm-&mi---t86 

<r>U-?%Mt . ^ l fc ilXSI2<?)W-if3tSi*^(Oli 

s&xvmAnu-vmm^nmmiizx vmmzti 

nwmftizx *)ms$tii^2<r>T)U7Ah7rA^b 
i^rmi 5iz7pZtiz>7-?ymm&X'i>i. 

40 [O117]015fc:fcVvCkt miT)V7^Y7r-i 
Ala, ^jS[S2a. flj^t«15a, ^'J^7r^f 
A 1 1 . &W&2 b . flJ^tS 1 5 b , ^ 2f)V^>{ 

Y?T4>nh, &mmctmmzmmztiT^2>. 
m*mim 1 T^yj y- 7 r ^ a 1 acoffli{cA«-r & . 

SB 1 itfW 2<OV— 5 a J:IX5 b *^«0l|je 
3t ( A U A 2 ) tt. £ifc*|4 a t«t O^ft^tl. -fL 
T£»2§ 2 a 5^ UTIg 1 t>Vv A h 7 r 4 A 1 a 
8fT&. ^3t5itf^4cOlx— tf3tiS5ct5j:tX5d*> 
^COS|g3t ( A 3s A 4 ) l± s ^SS4 b t X 
50 it, -etT^*SS2b^tT>-U*7r^^'l lfcA 
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8ff£. ^5fci^6cOV-if7tM5eii«tt^5f*> OSjgftWfcgfc 1 4 1 0 nmfc U ttJtf'17Hfc2 

^><9l)©fc ( A 5 . A 6 ) fcL £&2S4 c fcj 0 0 mWfc Ufc. *fc LDM- 3 *^^fflfi^«^ 

*U ^LT^»S2c^LTm2T^7>f H7r>fA 1475nmtU fcJtPNV-fc 1 5 OmWfc Lfc. 

lb^Ait^S. LDM-4*^l|je3t^^$:14 00nmtL. fc 

[0118] *Hifc«SUi. m9HiSS«®c0ffiB£J: i^x-V-S- 1 5 OmWfc Ufc. LDM-5*^^Hg 

mmm^imi-ttzib^mSCChh. 01 4tZ5rcf 3fcD&H£ 1450nmtU fcilfA-7-J2 0 0m 

T-rt-^ b7r-fA$-frgfc:fflV^S9||ift{»|c07-<'y Wfc Lfc. LDM-6*»£><Dlij@3frDifcg£ 1 4 1 On 

iilBStfc^TJi. i^#:7r4AcD*!|#¥ffifc&$# mfcU &£W*V-£ 2 0 OmWfc »lf;p7 

xrt^ >f h 7 t-T A<ofiJ^FjtH&g$J; 0 i>&v xfc#> >(h7r>fA'ia«I3ll200 mt* y'J*7r 
^U*7r^A^|ij#^Jtfl«[^«<7)SBB1^)*«t 10 4a*1 l<D£S{±5knrC&'h *2t*54 Yyy* 

tJtt^JMIg^aiTJ^T-tS. Sl4tlia!t:v Alb«0fi${±2 0 0m-Cfc-5fe. 

';*7r-fA^fratfflv^5-7^iiiias-e»i. i^y^ [0122] ^m0iico5v>iiiiistfcv>-ctt. m 

7 r-f ^*»f 0#¥ffl«ft«^eH^)»SCt){t4^ 5 0 0 n 1 6 3 0 n mfcrti V vCTfflOtfWMW 

^art^&S. *HSS»!B<Dii<I3ifii. 3&2t/W bA- (TfiM^MHe 1 3 0 nm) 

h^T^ibfcfflv^fcfciD, £ft£><0£££3 ^JtWO7^>iiiS^Jgi|@^ai*«2 0dBmTfc 

BS-rS. t&*>^ ^J^yr^^X*)WOtH^mzm 0. §£*Smo<Oic^if^{im8dBmJ:'?*£ 

&S«fcJ:9. y'J*7r>( A^8¥fiiftiyS<0&H [0 123] (SB1 lmtm) *&9!<D3S1 KOHM 

A^Sfct. iW^f^-f h7r 20 20W-- FftSifc. 81 1 «f %Mfrt><r)mmAz J: 

[oii9] zuzxmmmnm&t&^xi,. y-iv frzommmz* *)®mti&*>i>&>j*ffisayT4>< 

u vyTjW2m&tit~zm&$ixx^z<7>T. m tzntz. mi 6^^tih^tyr^^mssTf> 

smMfflmtzTivyj hyT4>*omi#hJ»Bi s. 

iza^tx^m^mmaxtfi^^m^t^ifi 10 1 24] 01 6fc**wttt, =rtvy4 h^wn* 

®t>tih. z<w%£mmztz)b(?>m¥mmt<?>3fc 1 , &W&2. -^A^axv^v^j^myr^^ 

\t. %8$mmnzi}Vh\><?>tmxbh. 2immizmmtix^i>. m*m±T>uy4 hyr 

[0120] Al, A2. A3fcJ:tfA403t*rr<# 4*^1 <Oiffl(CAIt^"l> y'lVH Y7r4rt 

fkmt. %9gjmmt m-x-*>h. a 5tu:tf a 6 1 u. it^t^AHWisjfc^tTMatcfcs > . n 1 <o 

(±. **i«U 1 i> Jtf A 2 fcH*OR£*J9v** i b 30 P— f ft® 5 afrhnWfigdt (Al)li, £«2S2 £tf 

-r&;bt>. A6tt. &ftA6<OftfcJ:9Jiie LT-f/l^ h7W AifcASfrs. 3l2tf>W-1fft 

Z1XhT}V?4 h ^ytifSSO*!]*!^? 1 M5 bfrhcoffilSft ( A 2 ) »i. ^«S6 Sr^UTx^ 

S&A 5tcJ: OHiiBSfi&x/l^ K*a4fin7r-P<2 lizZMtZ. 

w®&<r>m&x'<? hfuom i *hJ>i,z®m-& x d t [0125] ^te^tctj^r. x^h*<7A ( e r > is 

dOip^^fcfcttS. A5fcA6tO ini7r>fM*^me-^fcJ:0. «£a Kcioiae? 

IKi. A5-A6=40±30nm.t^*)*>10nm tlkffrU h?vyi»B^flMX^WUD351* 

<A5-A6<7 0nmtC^$*lS. £tl»i. ^5tO hAB 1 & ffi§tthi. diZ^ Al*TO$il^,»fiA 

ll^^^tS6^lJiB3K^jffiai:<Oll*»\ 12 5- l<7)MSltiz£&$81#hJ>>Bl(r)mmm*:imt& 

290cm- i trfflS-rS. A5i>J:VA6^. A lti ZizX*). &\,W&mX' : ¥Wj:X'<7 
£VX2tm$L£W^hZti>^mX'bhti i .ttt.L 40 [01 2 6]I^:kmSErai7r 4 JVM 

<{±. A5fcil^A6^. ^•eKAltJ«tt^A2i:* «Ji. E r^Sn^;^^ b^r-f^', Er»7-y-fb1Jj 

L<m.m-&. mi 5<^mmzauxit. miT^yj yr**, Erma^v^yr^^t'xht. Ergs 

h7T-fAfflU-1f3(aS5a. 5bfc«»ilfc. g2f^ My r4 ^<m%X^ YMt. 8W&WC1 530-1 

b7T-fKfflV— T3taS5e. 5f*fflV^TV^ 5 7 0 nmfcbf-^?r^rrs„ E raSSn^r'f *M&> 

05^$ilSJ:afc. if^Ji5afcJ:^5b «0®e^CO«[^A 2J±. 1450~1500nmtJ> 

*^Hli63K5-^Uv:1g^Iij@3t^SLT. JBlfc »^L<»iA2J±1480nnif&S. ^t. Hi 

[0121] immmnimi5cr>7-?>mmtzi5 mft®mztix^xi>±\,\ 

V^T. LDM-l*^c7)|j|iB5tW*^14 50ninfc [0 1 27] E rmay T 4 ^nm®*^? 

U *J:^«7-^2 0 0mWfcLfc. LDM-2*^ 50 ««WRv^fc«>, <t 0J£^^tSPm^^rri»r^7>f h 
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yrimz. m^ftnmiimzftLXmmzt5<Z 

[0 128] -;fiu rfryA h7r-fAc7)^«>coHiie3t 
cDifcgA Hi. fcgA lizX VfmZtllT/W hy 

1400~1450nmT*S. A Hi. #£L< 
(il4 30nmfW. 

[01291 [HiS0iii2] mieco^ymm&iza 

Wt. LDM-ljK>^I!lg3fcDfeg£l43 0nmfc 
U fcitP\- , 7-£2 0 0mWi:l.£:. LDM-2*^ 
<7>H)i83fc»Sm£ 1480nmtU fcitPNV-* 2 
OOmWfcUt. -f^^f h77"fXl*>£Sli2 0 0 
mT&ofc. Er3aiD7r>f A21<Og§{45m-C* 
*). Er^JlfiaS»±2 0 0 0a*PPm-Cfc-5^. 

[0130] ^SStf^vyitiiastcfcvvcJi. # 1 

520—1600 nmfcte^TTO^WflX^ 

[0131] (mi2mmm)*mi<7)mi2cDm& 

mm\t. y-)VyA YyrA^b. T)VyA hyrA^i 

wmthmi<ou-iF%mt. y-^yA Y7ta *~cm 

( Tm ) 8ffl|7 r 4'<fc . ft'y y T4**m 

017fc*$*l& 

[013 2]@17£fcwai. h7r4X 
1. £*«2a. attf»MRW^814^5lfc: 

AJtf-fS (***>*=>. y-)VyA Y7tAK\\*. fi^t 
OA«*l*lK«LT«afc**) . mi«>U~fXM5 
a*»6«»ffl|£ (Al)tt attl-LT?*? 
4 h 7 r 4 A 1 fcAU-f S . SftgtRW#*3S 1 4 J: 
0. fi-^t^mi*ft«^l^ttm2»ftJi<0fi-^|£ 
S&l*fi#tf>@*f3fctt, ^H2b5r 
g*L. -yy>ASa7r-f^31trC«SS<tT. £ 
&3S4fc^S. m2afcg«c%fli. H!il:^! 
S4fcMS. »20I^— f3IHB5b3&»^«)aS83e ( A 
2) Ji. £i»2b*#LT*yy*7A»8n7T4A3 1 
fcA«i-4. ^J«»4{CfeV^ltJi^2«^««0 

[0133] *SOtWBfc4J V^T. 7 U *M Tin ) 8 
J07 r 4 AtfOfijiit^fcj: o , jg^A 1 izX one? 
flhTlVyA hy^ytmSsComnx'^? 
hJ>B2£imt&£?tz. ximstztiz. fcgA 
1 OOiSXic <t 6IB2 h A B 20¥tH9ftI£ttfltt-6 
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[0 134] m^2>ZttfT$&TmmayT4rt<m 
S(i. TmmstT)VyAY7rA*, TmWM7vftM 
7rA>\ Tmtt£'U#7r'f'<frg a Cfet. Tm& 
JD7 r A A' 3 1 £>Ijjgjfcg A 2 Ji 1 4 0 0 n mtfc 6 . 
Tmmuy vittfay T 4'VfflW&m&J 1 4 6 0~ 

0l7fc:i3vvc. t 
maani7r^A3 Hi. miftmmZixX^&ir. Ikfi 

io [0135] zvTmffisay r A >*mmz£hw& 

BftittSfctfXc. JfybSSRffrfr&SSl 6£fflwc. mi 
*ftSc<*«>14 60~1510nm) <nm%h%2^. 
m. m 1 5 1 5- 1 6 2 0 nm ) Offi^i: 

s. *LT. m&ftJg^^<9*£yy?i>sa)u7 

1 6 fc£»£4 fc«8l*<oas8re$ S*7 r >f ATt£& 
3*lXVt&. <r<0*t3\ 1 5 1 0-1 515 nnUD&R 

20 [0136] IflifcOT m»7 r -f AOWt&SrSI 2 * 

^Al{il310~14 80nmT*y. MiLKiil 
4 50nmti>&. 

[0137] [Hte«13]H17<D5^yii1SSStfc 
V^T. LDM-ia>&<0!jjg3&9»££l4 50nmt 
*>«ttP^7-$r2 0 0mWi:L^. LDM-2K 
<9@)©fo?>«££ 14 0 0 nmt fcJ:^N-7-Sr2 
OOmWfcLfc. T^7-f h7r-fA*lcO^$li2 0 0 
mT*-5Jt. Tmaani7T>f^3 l<^$tt5m"Cj> 
30 TmminimKtt6 0 0 0S»PPm-C*-o7t. 

[0138] ^t^^vyJSIiffifctJV^i. 15 
10-151 5 nmOr-y HAy K£BfK#> 1 4 6 0~ 
16 2 0 nmO^SfcfctvtTfi&fmA^? 
(¥ffl*fl#^»ISl 6 0 nm) tf^flfc. 
[0139] (IB13lUBg!S) *HBHcomi3«|US 
TtVvA hyrA^b. T^AYyrA^i 
mmt&mcou-^mik. y-fryA vyrA^xm 

40 (Tm) g£0lJ7T-f Afc. K7 <J ^X,»7 r-f^^Hl 

ffi^^m^*& j Aifri.s/y*7r>f At. K^y^7 
r a ^mmthm 3 coi^— »f3fcast . 7 y ^A^&n7 

*l*m^fc2:£8WS^»fc 018^ 
$ itS3K7 r A . 
[0 14 01 Sl8£iiVvCfcL TlVJA \*7tAJ* 
1 . -£&2g2a. fe±^»[€SS?W»&l§l 4*WlJfc 
«^§*LT^S. d^t±^7^ hyrA*\<miz 

50 Astts (•«:*.*». f^h7T>fA-iit mm. 
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cr>m-)j&\\znLxmmzhz ) . minis— ?*M5 

8AU -yj^Agan^W A3 1tcT*S$ixT. £ 
8S84fcS6. -3k SS2jfcftlg<7>ffi^y;i. vU*7 
r^fAi lTISIISfU ^«Sl2cSrjiiSLT^#4 

2c^LT^U*7r>fAl ltcAlt-TS. £&£4 
fcfc^-CSS 1 fcJ:tf82&l|i&D6^^&$*rC , 

510-1515 nmCO»*«{i^«Sfci^»ffi^ 
[0141] *HiSJg«gfcfcWt\ >y >J «>A (Tm) & 

ini7r>f^W#e-^Kj:0. »«a uz^mm 

hAB2£HfirrSJ:3fc. XliffifcZti&.-tKb 
Tm^S07r^A31fc:J:O. jfcKA 1 <r)®miz 
J: SIS 1 h A B 2 £TOttS . Sf^OTmjSSn7 r 
-f^*iOfi|#«i&^2^bAtc:^ixitS)t«)co. x^7-f 

Y7v4 AlOHljg&gA lttl 3 1 0 — 1 480 nm 
T* 1 ?. #£L<Jil4 5 0nmTj>6. @18tfcV* 

TmaHin7y^^*3 1IJ. mfammztix^z 
[0142] F3fc»0®i8*»£ 

A3«. «SA i ti»)ae$*Li-r^9>f h^vyii 

li3§of«#7.^? WKDSS l hAB l £«Ht-rs A o 
^Sft-S. MA3I1. 1380 — 1 5 50 nm 
CORHrt. ff*L<«148 0nmT'*S. 018fc*J 

[014 3] IMvXotz. t&.£XUzl:')®&Zit& 

vy-7ym^m%x^YMza\yt:. * 
xtymmzztizi^T. a vmrnx'^wzm®* 

[0144] [HSSW14] Sl8^7V>ti<B5|{cfc 
WC. LDM-lfr&Ol)jg3foaS[j|£l4 50nmi 
U fcAtf^-S^OOmWfcU:. LDM-2*»<?> 
<?>H)jgMfcg£ 1400nmfcU33 2 
OOmWttfc. LDM-3j&>&Ojag5fcO&g£14 
80nmi:U t> it^y— £ 2 0 OmWfc Lfc. TJ^ 
74 h7r4 AlC9fi3<i2 0 0mTJ»y, y'J*7r 
-fAO^$JJ5km-Cj>ofc. Tmaani7r>fA3 1<0 
£3ti5mT&0. Tmm!llIi&gtt6 0 0 0Mppm 

[014 5]*3Si(^5VVJBMctNvrfcL 15 
10-151 5nm(0f7 K'fe'KtlKttl 4 6 0- 
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16 2 o nmcm^iza^x^m^mmx^ h)U 
wmmmtmi 6 o nm ) imwut. 
[oi4 6] (mi4mmB)*m&mi4mm 
<?)7-?>mmffli. mi. m2t5xx/m^— r%m 
t.mi ou-rntm^cnmmmzi: mmzti&T 
)V74Y774*t. ^nv-vytmphvmgmz 
£*)W&Zixh%i±mm7r4rt oyy^A (Tm) 
m&7 7 A v^ix^t'^ AaSni7 r a t' ) 

m3(?>i<'-v i muz£ t )wmzti2>i'V*7T4'< 

10 fc£WU t)V?4 Y7r4*^ 1k±mm774t^ 

&xvi'V*i7Tjrtmmizmwiztix^&. mi9 

[014 7] 01 9£gWCtiL "rlVvA h7r>fA* 
1. MS2 a> ^jftSl2b. Tm&|||7-M'<31« 

y'j*7T>fA'i \^^^m2cifm\\zm^i>. 
•c^s. m*m£T)i>74 h7T4><i<7)mtz}&t2> 

mznhxmmzhh ) . m\<nv— >f3tS5a*^<o 

BfiSJfe ( A 1 ) \t. -Stem aiftLXT->Vy 4 h7r 
20 4A?ltA8*-f6. ^2<01^— »f*S5b*^coiliB3l£ 
(A2)IJ. ^SI2b^LTTm»7r^>'<31 
fcASt-f-S. IB30W— f3l£jS5c3&^iOiajg3eJ±. 
»S2c^^tT>'y*7r>f>'<l ltcAlt^-4. 

[oi48] %2<r>v— ¥%m-i><7mmt<m&x 2 
a. ®m%ixh%i±mzmfrf&. ^mmrnza^x 
m^hzb&x%h%i±mt. ^yy^Afcitfx^h*^ 

■S^-. ^<OlBeSgJ±1400nmTfcy. fcitffl 
#^tt<ttl4 6 0— 1 5 lOnmTM. *JJSSfiD7 
30 r4'*om®Mimi}#)5 0 n mTft 0 . fO^fi^J: •) 

x\ m^v-^m.ipt>(r>mm^m:X\i:. #± 
mmM7r4'*om&mm : . xivmizxtrfryj 
V77A^mmx^ Ywmibhw&^xyj* 

h7r4>vzt*)3>t>frt#>mmix. m®2& 

40 [014 9] *iJI»7T>fAS:aj|tr&« 

^ts:, aj^a<7)^y^7r^^'fcTJig-r5. ^y* 

7 r 4 ^BjjgjfooafcllA 3li, Al <0l^3tfc «t 
#7.^ h;^^l#HAife6V^2^hA^*IHBi- 

[0150] *ggsRMctjwtii, *±s^ni7T-f 

h7r>fv\'c7)^2^hA^aHiL. t5J:tf>'y*7r>f 

50 i # h A2rfflHrr&^£tt-5 ; t trs 5 . * 
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hyT4r&)®mt<r>%.%x l 131 

0~1480nnu ff* L<«1 4 5 0 nrntC^tS 
<rfc#-CS. fe<ttX>'!;*7r'f^<0iae3t<0jg[*A3 
£1380~15 50nnu if* U<»i 1 4 8 0 nmC 

[0151] *mtffiB£t5^X£ Off* L<(4. 
mmay r WW-I h 7r 1 *hA£*§ 
£U fcJ:^U^7T^A^2^hASr1ilHS^S. 
AftWfcfcL Al=1450nm x A3=1480nm 

[0152] *HSS0«<7) 1 ocoffljitfi. r •/ Y*V H<0 

7 t <i ><t ^M^s^rsm 1 smsmmtz&^xn. 
x. ^mmnza^xa. -f<x<r)7rj'<ifimizm 

[0153] 43gflftK>jMe)¥g£fct. y y <7Aaani7 r 
^fcT&s„ mi 3mmmizn^xit. mmw&ti 

[0 154] imWHl 5] 019O7VyJif@3§{Cj3 
WC, LDM— 1 *»4>c7)Hljg3fcOfe^£ 1 4 5 0 n m t 
U J: tm«7-£ 2 OOmWfcLit. LDM- 2*^ 
?>Hljg3fr9$££ HOOnmkL tJ 2 
OOmWtUc. LDM-3*^<7)Hfie^»[^14 
80nmiU OmWfc Lfc. -f^ 

7^ h7T-rm<7>g$ii2 0 0m-Cfc»k Mi*7T 
>fA<7)^${i5km-Ci>->fe. Tm&8D7T4A3 14) 
miiSmTb*). Tm3ainifflgli6 0 0 0S»PPm 

[015 5] ^ISSW^7^yiilaStfcV^{±, TV 
b'AyH£t>fc&V\ #1 4 6 0~1 6 20 nm?)«fcg 

Onm) IffiktUZ. 

[0 156] (mi5Hi»gffi)*l6BB^15||iS» 

0B)j@Sitl)^6±S^SD7 r-irt (Tm) ft 

3D7 r 4 o{±x;l/h'«7 AgaiP7 r A A&if ) fc £ 

*rra. H2 0fc*3*i&*7r>f/«iWHrc**. 

[0 1 5 7] 02 Oic&wctiu x^t'^ASSmr^ 
4h7y4K4 1fc. ^»SI2t*^i|(cS^$it'CV> 
S. U-if3KjS5*^llie3t ( A ) £«&2 
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[0158] ^Ut^®fcfcv^(i. &KA (CioTJi 

mmv-tizx *)i$mi-z. 1 4 1 o~i 4 

40nnu ff£L<lil4 30nmTJ>&. ErUV 
10 iifil430n m^ae^-C-HliB^Tfc 0 . *<9*M 

m&tlXWmiZl 530-1 5 70nmtt-^J 

[0159] xmmwiz&^x . as^yiiiiicj: 

S*!HUi. Blig3&7)iiJ:Jj^7-fc Jtfx/I^ h 7 r 4 
A4 1«S$(CjtWl^ ErfcJ&itMgOfiJ*! 

A4i«os?i:^«tjt0W-s. LKtf^x . mmzti 
h 7vymmwmn&t:Mz>&m®m%'*'7-- : S:m 

20 JflW&ffiHrtfc-f SfcibWi. x;Hf7A«9Sslm£ 1 0 
OOfifippmJJlT. a*L<J±2 5 0JtSppmUlT 

X. fflkx*<?bfrc7)¥ig.itlzm£Zl£ZfzMzte. m 

Unas i o o ossp p mto7 7 a K*m*^w>zm& 
L^7T4rtmt5 0mT$>*). aaa2 5oiip 

pm<?>7T>fA£JBv^|gt{^ 2 50mTi>5„ tth 

30 [0160] Lmmi61M19<7>y-?>tm&lZ}i 
^X. LDM*^<oai©Kc7)«^$rl4 30nmi:U. 
&i.WV7-% 2 0 0 mwt tz;. x^t'»7AganiT-;P 
h7r-Y>N*4 l^S«2 5 0mT*>). EriM 
mSH2 5 OSSp p mt*ot. 

[0161] *mm<?>7-?>mi®2!sizti^xte. »i 

5 2 0~1 6 0 0 nmn&gmiZ&^X^iS&WiZ-^ 
9 hfr (¥&mm®&8 0 nm ) m^titi. 

[oi62] (8i6H*»§8g) *m<omi6mm 
40 m&i&xv&2(ou-iF%miz£*)®&ztiz>%i±m. 

^r^A' (^y«7A (Tm) 8ani7r-f^*SV^i 
x;Ph'-7Aaara7r-f^t') k$-W1-S. 021JC* 
$tL&3K7r>f^4B«-Cj>S. ^Ut^®tt}^rffl 

v^dfctf-essstfJWi. x^h'^Afeitx^u^A 

S:^. ff*t<lix;|,t''>A-CJ)S. ^xSaanix^ 

i^#±iat x&mmmwmvmiik Lxwszth. 

[01631021 fcfc^Tti, x/l/t'^ASUor;!'^ 
A h7r-f^41i:. -&iftSI2t*»15!lfc^$^.TV> 
50 &l&XVm2P)U-1F%m5ei, 5bfr$,COm& 
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ft (A 1. A 2) it. £%m4lz£iX'£mtl. ZL 
4 1fc;WS. 

[0164] *HSfcJEa§ti3 wm. SftA 1 C J: ~>X 
@lig£;ft.6T/W h7r4Acoif!l#;*.'<? htwmi 

f|t-^fe:«kO«i»tS. jftftAUi. 14 10~14 
4 0nm. #£L<»il430nnrC&£. SfcftA 2 

1450~1500nm > j8fiL<lil480nm 
X'bZ. 

[016 5] %mtmm£&^xi>. mi smmmiz 
fflfccom&izx *) . x;i/h*->Ao^ra^ ioo oiip 
pmtiT, a*t<«25oa«ppmmTt-rsc:t 

[0166] (mnmmm*m<?)m7<?>mifo 
mmt. ( a > m 1 43±tfs&2 oi/~r%9L tatm 

fem OV-^ftSb&^colijgftfc: J: oae$fLS^ 
&< fc t> 1 KSfcU:*^ 02 2 t*3*i63Bi©^ 

[0167] 02 2*cjdv^t«. esess^^-r^'j^ 
1. £«2 b«niaettR3*u -e-ita^t&flw) 

£i*llS&£3rti' U # 7 r 4 A 1 3 b fc:l£fg$;h.T V* 
S. 31 1 <OU-1fftS5 aa^Ollgft ( A 1 ) li, 
&{S2a^LTx^>fh7T>fAltAI«-S. SfS 
2V>U-~f%B5 hfrt><7Mm> ( A 2 ) (i, £8SS2 
bSr^LT^!J^7r>f^'13at:7J«-S. +8S1 
4tt. ^lfcitX^2c7)U— T3KjSi5ai3j:^5b. 2 
oco^^2aiJ«J:t/2b. ti:t>mzrr)VvA Yyr-i 
/<lt*tr. loo+8&14ilo<Dfia£ia8& (v'J 
*7T^f^l3a) tfciO. lrxoeatMBKiaagg 

[0168] «lit»»sfctjv^-c«. m\<nv— ffts 
j&x^aeft ( A 1 ) Kior#^»<tSx^7>f h7r 
-f^Oipl#m^^b;K0lgl^hA*i. |g2<7>U- 
-fftSa^Ojagft ( A 2 ) tzXiX%t>ti&i'»*y 

T4*<rmmmx'v? wKoe-^ca&s x ? izm 

J&T*. AltJj;lXA2<0ll^ A2-A1=25±1 
5nm N ttth*>. 4 0 nm>A 2 — A 1 > 1 Onmt 
A 1 tJitf A 2<0HA 2-A lti, J; 
9ff;fcL<{il 5nm~3 5nnu tUt/fittf* L< 
li2 0nm-3 0nratW. tti. fJSjfcSJIl 0 n 
m~4 0 nmfctt£Lfc200|&®lto»d^i. »4 
2~1 66cm- i T**l>. A 1 &Xlf\ 2 ZUSLfti. 
0iZWLfcLt:&&. is*)i)7T4*<mWm\iZt5\^X 

it. &mm**x. mmizx&m^nmtt^± 
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t>tih. llztf^x. f-)U?4 hyr4rtuztiif&m 

m^? YmKtt&mmzMim^m&fcm 

E#m%1)^mizfrt:t&. y'J*7T>(A'(7) 

msm&** v ««c»fc* * Srftfi^ttStiifJta 1 

[0169]£i*tl»T;fc&S''J;$:7y>rAl3a. 1 

io 3 b -mzmtkm.ttt&ftmm? r a a 

(DCF) . AK^7h7T^A (DSF) „ 
1. 3^m^>^;^-K7r-fVN'/iri:Tj > s. eiSS 

*#V*»#igT£t6. d<IT. 1. 3/im^y^;l^E 

Ml. 55/*mfc^7hS*fc7r>f^fC*4. Lfc** 
20 oT. »fcr^Mftv'7b7r>f^i, 2#$Ojiima£ 

^XxAttJUTaST'^S. 1. 5 5jum>ffl$<9jfcg 

^^rrs^^ft^fflv^&aei*tciSLfc7 r 

[0170] [|0tHl7] B2 2(^fflIyXfA|: 
H\yX. LDM-l^^OBtee3t«0S[^iS:14 5 0nm 
tt. i>J:t^>''?V-5-2 0 0mWt t^. LDM-2*> 
t>COffiim:e>%ig:$: 1475nmtU 
200mWfcLJt„ T-fUyA \-yyA *\<n&£\t2.Q 
OmX'h*). e^gBf^^x'J^7r^v<13a^g 
30 3(J4 0km-CJ>oJt. 

[0171] *m&me>%mm->x ; rMz&\ l *x\t. & 

15 5 0-163 0 nmCO&milZti^XyWjftmx 

^9 Y>v wmmmtmso nm> mint:. 

[017 2] [SISt0<18] B2 20ftM«^XTAfc 
iJlfVC. LDM-l*>^BteB3t«OS[^iSrl420nm 
i:L, t5«kLf^7-^2 0 0mWi: t)t. LDM-2* 1 
hnm&tcMM;* 1445nmtU tSXW-i 
2 0 0mWfcUv:. x/^-f hyrA 'Homiteo 
OmTb*). tt&mZZ^VtyTArtlSatL 
40 TDSF£fHV\ ^I$li8 0kmtJ,ot. 

[0173] =^USPI<Oftilfi^XTAtCfc^Tli. M 
1510~1590n mCOift^fcfcV^TTffl^flJIf A 

( ^mmmms o n m > $ ^ 

iz. *gmmtZ}5^Xii. -b'n^fia^ 1 5 5 0 nm 
(C^ri, ZttfTZiZ. 1550n mf+JgCOS^Cfc 

[0174] (^18HSttg®) *!6BB^180ieSS 
(a) ^1~^3, m5t5j:t^m6{0^-1f3t 

so ast, i?smitjj:^2<7)u— r%m*t><omig/£iz 
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^th wmb < b ) jR4 ou-yytmt . i*ies&4 

i) 7 r A >*k £ *Tf h 1 KfS«0gj*«8 fc Sr^tfgjSS 
iKK til gS«±*t& . 02 3£S$ 

[0 17 5] H2 3££ivtti. 01 5fc^$*l&Sf51 

h. fcCU Xmffltz&^Xft. is*) 1)7 r 4*11 
ifi&gx 3**M»g3fcfc:J: o-cae^^iTv^^S 
feii^ffi^=5r-t^y*7r^Ai 3fc. £»3§2 
d. glD^A^ h7r'(A*la > -£}£S2a. y-'J 
^T-fA'll, £&3§2b. S20>tW?4 b7r4 

fcJ:tfSi2?>V— fttS5a. 5b*^<0®e3t (A 
1 . A 2 ) »i. &&2S4 a £rtf-LT& 1 ffyrlVvA Y7 
■M^'i afcAJfrtl.. 8S3<01x— f%M5cfrl><r>m 
iS3t(A3){i, £*B2b*frl/C5'y;&7-MAl 
lfcAl^. 5&5fc<fctfS&6<9U-ir3fcS5e. 5f 
frt><r)®mt ( A 5 x A 6 ) li, £»3I4 bS-^-LT® 
2(0T^7^Y7r-(*lbizmtl> +8S814 
it. >-'J*7r-fAi3*jJ:^^«3g2d5:|^<±Eco 

m4(D)s~ f3tm5dfrt>CO®g% ( A 
4 ) 12. £»f|2 d£:frLT lEia<Deiiia»S:^1-x 
'J^7r>fAi3tcAltfS. lo<D*JftS§14i:lo 
<«l«»(^'J*7r>fVN'13) ttCiO, l^xOfc 

[oi7 6]^i omjmoy^ytmmz&^Tit. 
im®<7>T>v7<{ \-7Tjj<zxhmizm^x^&kii 

colfSl;ia.M3J:tfSi2*hAtt. y'J*7r-(A'll 

v^±-e<opi*fcfcv^T. mm#m 1 & «ktf82 e- 

r-fAi 3#T#fc7-?yiilB£fB£i:l;:J:->T. & 

[017 7]±E<0i3tc, «l»-C*-&^U^7r 
4^1 3. %l=f)VvA h7T4'na}$±Tfi'V1!j7 

mmmz&^xit. &j)®t vxmmnm20>T* 

?4 \-7r4J<>\b*m^X. +J83S14 (tnvctt* 
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£<rC. y'J^r^A'i l tm2<T>T)Uy4 h7 

r 4 * i b t <m&. iwmtm 1 5 1 aaw- s - 1 

-f f 7 r >f A 1 b *4WM"* £ 1 1 TOT* h . 

[ 0 1 7 8 ] a i~a 6*>»fcf "csattuu mi om 
mmbm-x-bz. 

10 [0179] 1"&*>*=>. AlfcA2h<0£Hi. Al-A 
2 = 50±20nm s t^fot>3 0nm<Al-A2< 

7 0nmcs^3iis. ztm. *mmzts^xm^ 
hvam&wc, miomtmomtib. &2<omm 

%n)m.b<r>Mi i . 1 2 5~2 9 0 cm~ i tCffiS-t 

AlfcA3fcC9lU±. A3-A1=2 5±1 
5nm. t^l0nm<A3-AK4 0nm(:t 

v>t. m3<r>mmt<?>mLb. mie>®tm<?>m.b0> 

4 2~166cm- i teMS^*. 5^>fc:. Al 
20 t A4fcO!Hi. A 1-A4=40±30nm. -f3r*> 
^10nm<Al-A4<70nmt|^3ni.. 

a. mi^iaie3t<o«gsi:. m4<r>mm&>mLt<r>& 

4 2-2 9 0 cm" i ISffiS^. 4fc» A 5t3 i 

[0180] JJEWRJTCIi. jft^A 3«*fc i OSlie 
sns^U*7r>fAi Komn\:-7\i. «^a i<^) 

7r>f a'i 3<0=PJ#t-^li. «^A lO3Kfc:j;01lie 
30 3f*L4^9-f Y7r4 'Wm2#hJ*Zmmth. X 
^A3t«ftA4c7)^fr^A^StT. *ftA3fc«kl, 
f!lt!fc:-?fc:«l:9l&2*hA^ tjJ:if«^A4k:J:^ 
W#e-^tJ:»)mi!KhAS:fflifitTfcJ:v>. ^3ri? 

Ali:A4fc<DH£s A4-Al = 25±15n 
m. -r^t>^l 0nm<A4-A K4 0nmt:ig 
U fc.tI/Ali:A3fc<7)IUi. Al-A3=40±3 
Onm, ^*>t>10nm<Al-A3<7 0nmfc:tS 

1 <?>WjtM>COmLbCDgtf. 4 2~1 6 6cm- » fcffl 

40 su fci^i<oiBe3Kw»ak®3^ae3^^ 

i:«H*«. 4 2~2 9 0cm~ i tfflSLTtiW 
[0181] 4fc, 02 3(C^L^«flRT'li. ^)H)7 

n4,2o<03KOS«l±. ±EA3iJj:^A4<^ffS:SI 
*5-f h7r-f A'omitJJ;t^m2^hi>,c7)p^r$r, ^ 

9*yT4*\ 3nzi5nhmmmzi. ^mmttzt 
tf*n&b%o. zte&mm&coi&.TmmbKh. 

50 *HW«>' , J*7r'f^l 1 atcov^Tt). H 
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[0 182] a2 3^l«tiJV%T(i. ISlf 

/P74h7r^N*J8U-«S5a. 5bt»2BiJfc. 3i 
27Vl/7>f V?rA tWV— ¥%M5 e . 5f»t 
v>6#. 05fc^SiiSJ:dfc:. U— FftS5ai>J:t/ 

[oi83] mimi9~i m23co^Mm^7-Mz 

fcV^T. LDM-ltJj:r/LDM-5*^c7)HBB3t«»[ 
Ml450nmtU i>J:tf^'7-£ 2 0 OmWfc L 
fc. LDM-2fcJ:tJ f LDM-6*^<?DE!lie3fcO^$- 
14 1 OnmkU fci^V-^2 0 OmWfc Lfc. 
LDM-3*^cOlte3K<0S[^2rl4 7 5nmtt. t> 
£Vrt7-Z2 0 0mV9tlt:. LDM-4a»<s>oHjjg 
3feOfcg£l4 0 0nmfcU fcit^N*'?-*^ 0 Om 
WfcUt. t/I^ h7r-fAla<0£3li200mT 
tiXX/TfryJ h7r-f^'lbc0*$ttl8 0m 

fc. ei*S!8^-r^'J*7r-fAl3tL-CDSF5: 

[0184] ^im<V/ffl{ii'XTJ*£ti^Xli. ft 
1 5 0 0~1 6 3 0 nmOS^JStteV^-C^a^fimx 
^Y)V (¥fifM#3S««Il 3 0nm) #*#£>fl*:. $ 

^k. *mmzti»-at. mmi 1 (015) .to 

1 lfc:33Jtl.Sl^^a<Ofe*C«^9dBTS)^fc* { . * 

mm^iihmmmmwin&xmi e d b t r&i± 

[0 185] 

[^BcoSftH] l2UJMILfcJ:3fc. 

[0186] ttbh. *mcoX7 r 4;*tMi3§tt. 
7^7 4 V 7 r A *&m*h ; fc ^«*fc-T5 
r-f^«IM»T*"). 1) 7/1-7^7 r>fA£2fcft 

A ><Z*tl?tlM%& ik^X'imth it. 3 ) E r £ 

Tmmay r 4 mzmmmm-t h z t zwm 
xhh. 

1 0 1 8 7 ] $ XSmemMmisXT-MS.. 

&st*mm*Gi*tx. 'mnmgmzm^x. ¥ 
mrn%m&k. mmo&T* tutfutesouj 
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[oi88i±ieo±9K. ^mmzx^x. w&m 
^y^ym^axx/y^ymmm^h^mm^x^ 
j*xi^x'&^mffl$®mm&£vmn®grm 

[01] ftmfficru, y # 7 vyii*gs<Dttjfcfc itfffl 

max^? hfrtt^wx-h *). ( a > »j 
^Ji<g^)«i££. fcitx (b ) tt^y^vytgiigs 
10 ^fii^s^^f^^^-rH-cj**. 

[02] #-&®ae£ffl^sT^7>f hy-?ymm 

[03] *^comiHSS»?Sc07-7yJgilS<Oflij£5r 

[04 ] *nB3<om i mmmoffryj h ?vytm 

mm i cofii# < d B&mmm) xi? h>vz. 
< b > mim2<7)mn < d B#tatf>ffl*«t > x^ h 

20 [05]*l6Bjom2Hft»©O7V>lii|i^)«)i£$: 
7Kt0"C£>6. 

[06] ^^comsiUfe^JBO^vymilgSS^lSiigSr 

[07] *mfrm4mmBco7vyim&<Dm&z 

[08] *?MB^5iaegffi<07VyiiflBS<0ffiJSSr 
Stt0*CfcS. 

[09] ^wmmmmmyvymfc&nttf&k 
7fctmxbz>. 

30 [0io] xfrnomimmmny vismmmm®. 
iiTftfmx-hh. 

[011] *IHB<o^7||SfiB®<07vyJiSS<7)fiJ# 
X^-7 YlVZ5n-t?7 7Tf>*). ( a ) {itt®^^i6W 

mfemwmn ( d Bme^^«) x^.? 
( b > ttnii^i8^j# ( d Bmnmm) x*w h 

[0i2] *m&msmwm<r>yvymw$&m®. 

[0i3] f$.-mmm&£V2mmi&zixrzT)Vy 

[014] *mt<r>%9mmmnyv>mi®mmtfL 
*fkfmx't>&. 

[0i5] *%bhco^ i ommm<r)7-?ymmco® 
[0i6] *%Bg^ 1 1 mmmcoy^ym^om 

^5r^r0T&S. 

[017] *%BHoig 1 2mmmco7~?ymm<7)ffi 
[0i8] *?gHBc7)gn 3mmm<r>y-?ymmcom 
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